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Recent research in speech production has shown that syntactic structure is reflected in 
segmental phonology — the application of certain phonological rules of English (e.g., pala­
tal ization and a lveolar  Happing) is inhibited across  phrase boundaries .  We examined 
whether such segmental effects can be used in speech perception as cues to syntactic 
structure, and the relation between the use of these segmental features as syntactic markers 
in production and perception. Speakers of American English (a dialect in which the above 
segmental effects occur) could indeed use the segmental cues in syntax perception: speakers 
of British English (in which the effects do not occur) were unable to make use of them, 
while speakers of British English who were long-term residents of the United States showed 
intermediate performance.
Anyone who has had to make the sepa­
rate meanings  o f  an am b igu o u s  sen ten ce  
clear to listeners will know that often the 
most efficient method is just to say the sen­
tence in different ways.  Of  course ,  some 
sentences will be more difficult to d isam­
biguate in this manner  than others ;  in gen­
eral ,  surface  s t ruc tu re  ambigui t ies  (e .g. ,  
“ The  old m en  and  w o m e n  s t a y e d  at 
h o m e " )  prove  eas ie r  than  deep  s t ruc tu re  
ambigui t ies  (e .g. ,  " F l y i n g  p lanes  can be
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dangerous" )  (Lehiste,  1973). But the fact 
that listeners can successfully identify the 
intended meaning even in the absence of  a 
d i s a m b ig u a t in g  c o n t e x t  sugges t s  that  
speak e r s  can exploi t  acous t ic  fea tu res  to 
highlight the distinction that is to be con­
veyed to the listener.
In recent years,  a number  of studies on 
Engl ish  sp ee c h  p e r c e p t io n  have  in v e s t i ­
gated just what these acoustic correlates of 
syntactic st ructure are,  and how useful they 
are to the listener. To date,  such work has 
been almost exclusively concerned with the 
re la t ionship  be tw een  prosodic  a spec t s  of 
the speech wave (variations in fundamental  
f r eq u en cy  con tour ,  du ra t ion ,  and am pl i ­
tude) and the presence of  major syntactic 
boundaries .  This concern has to a large ex­
ten t  been  m o t iv a te d  by f ind ings  which 
show that the prosody of  an ut terance can 
provide listeners with information about  its 
surface s tructure;  when listeners are pre­
sented with speech which has been modi­
fied (e.g.,  peak clipped, spectrally inverted, 
or band passed) in such a way that all seg­
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mental  i n f o r m a t i o n  is d e s t r o y e d  bu t  the  
prosodic pa t t e rn  is re ta ined ,  they  are  still 
able to iden t i fy  the  l o c a t io n  o f  s y n t a c t i c  
boundaries  (Blesser ,  1969; K o z h e v n ik o v  & 
Chistovich,  1965; M ar t in ,  1972). T h e  same  
is true for  h u m m e d  or  re i te ran t  (w here  each  
syllable is r ep laced  with u m a M) vers ions  o f  
a s e n t e n c e  ( L i b e r m a n  & S t r e e t e r ,  1978; 
Svensson,  1974).
P r o d u c t i o n  s t u d i e s  h a v e  d e m o n s t r a t e d  
that major  syn tac t ic  b o u n d a r i e s  are often 
accompanied  by one  o r  m ore  o f  a n u m b e r  
of prosodic  fea tures :
(a) a f a l l - r i s e  in t h e  f u n d a m e n t a l  f r e ­
quency c o n to u r  (C o o p e r  & S o re n s e n ,  1977; 
Lea, 1972; ’t H a r t  & C o h e n ,  1973),
(b) a p a u s e  ( B o o m e r ,  1965; G o l d m a n -  
Eisler ,  1972; G r o s j e a n  & D e s c h a m p s ,  
1975),
(c) lengthening  o f  the  final s t re ssed  syl­
lable o f  a ph ra se  (Cooper ,  Pacc ia  and  L a ­
po in te ,  1978; K l a t t ,  1975; L i n d b l o m  & 
Rapp, 1973; Sco t t ,  1982),
(d) lengthening o f  the foot  ( in te rs t ress  in­
terval) which  con ta in s  the ph rase  b o u n d a ry  
(Leh is te ,  O l ive ,  & S t r e e t e r ,  1976; S c o t t ,  
1982), and
(e) changes  in am pl i tude  (S tree ter ,  1978).
The first four  o f  these  fea tu res ,  at least ,
can be used  by l is teners  as pe rcep tua l  cues  
to the  l o c a t i o n  o f  a m a j o r  s y n t a c t i c  
boundary  (Coll ier  and ’t H a r t ,  1975; L e h ­
iste et a l . ,  1976; S c o t t ,  1982; S t r e e t e r ,  
1978).
H ow ever ,  p rosod ic  cues  can  be useful for  
d isambiguat ion only  if the s p e a k e r  p rov ides  
them, and the p re s e n c e  o f  p rosod ic  m arke r s  
of major  syn tac t ic  b o u n d a r i e s  in c o n v e r s a ­
t ional s p e e c h  will d e p e n d  c r u c i a l l y  on  
whether  the s p e a k e r  is aw are  o f  the a m b i ­
guity (Leh is te ,  1973). But ,  even  in the a b ­
sence o f  p rosod ic  cues ,  the re  m ay  be o th e r  
acous t ic  c h a r a c t e r i s t i c s  o f  the  u t t e r a n c e  
which could be useful  for  d i sambigua t ion .  
For e x a m p l e ,  C o o p e r  a n d  his c o l l e a g u e s  
(C ooper  an d  P a c c i a - C o o p e r ,  1980; E g id o  
and Cooper ,  1980) have  es tab l i shed  that  the 
syntactic s t ruc tu re  o f  an u t t e rance  can  e x ­
e rc i se  e f fec t s  on  segm en ta l  p h e n o m e n a ,  
namely,  the appl ica t ion  o f  cer ta in  p h o n o ­
logical ass imila t ion and elision rules.  Many 
s u c h  ru l e s  c a n  a p p l y  a c r o s s  a w o r d  
boundary ,  but  only  if the word  bo u n d a ry  is 
not also a major  syntac t ic  boundary .  In this 
p a p e r  we a t t em p t  to assess  w h e th e r  such 
segmenta l  effects  can ,  like prosody,  be used 
in pe rcep t ion ,  that  is, can provide  l is teners  
w i th  c u e s  to the  l o c a t i o n  o f  a p h r a s e  
b o u n d a r y .  In p a r t i c u la r ,  we e x a m in e  the 
p o s s i b l e  p e r c e p t u a l  ro le  o f  t w o  ru le s  
s tu d ie d  by C o o p e r ,  nam e ly ,  (a) f l a p p i n g 1 
a n d  (b) p a l a t a l i z a t i o n  o f  i n t e r v o c a l i c  a l ­
veo lar  s top  c o n so n a n t s .
T h e  p h o n o l o g i c a l  ru le  o f  f l a p p in g  d e ­
scr ibes  the change  o f  in tervocal ic  / t / ' s  and 
/d / ’s to a flap ([r]). In the p roduc t ion  o f  a 
flap, the tongue  tip m oves  rapidly upward  
and then d o w n w a r d ,  making br ief  con tac t  
with the a lveola r  ridge. The  appl ica t ion  of  
the f lapping rule gives,  for  exam ple ,  homo-  
p h o n o u s  r e a d i n g s  o f  the  w o r d s  liter  an d  
leader  ([ l irrj) .  (A l th o u g h  it is s o m e t i m e s  
c la imed that  vowel  dura t ion  d isambigua tes  
f lapped / t / ' s  f rom f lapped /d / ’s, Zue  & Laf- 
e r r i e r e ,  1979, r e v i e w i n g  t h e i r  o w n  an d  
o t h e r s ’ s tu d ie s  o f  media l  f laps ,  c o n c l u d e  
that  /{/ and  /d/ flap minimal pairs are in g en ­
eral perce ived  as h o m o p h o n o u s ) .  The  f lap­
p ing  ru le  will  a l so  a p p ly  a c r o s s  a w o r d  
b o u n d a ry ;  thus  the sequence  /met a?n/ (met 
Ann)  will be real ized as [mer  aen]. The  rule 
o f  pala ta l iza t ion  applies  to intervocal ic  / t / ' s  
and  /d / ’s in the env i ronm en t  o f  a fol lowing 
/j/; here  the /t/ will be real ized as [tƒ] and 
the /d/ as [d~]. Like flapping,  palata l izat ion
kJ
will a l s o  o c c u r  a c r o s s  w o r d  b o u n d a r i e s ,  
giving,  for  e x a m p le ,  [did5 (j)u] for /did ju /  
(did you)  a n d  [ m e t / ( j ) u ]  fo r  /met  j u /  (met  
you).  The  appl ica t ion  o f  both  rules,  h o w ­
ever,  is inhibited when  the word  bo u n d a ry  
b e tw e en  the s top  and following segment  is 
also a major  syntac t ic  b o u n d a ry  (C oope r  et 
al. ,  1978; Egido & Cooper ,  1980); C o o p e r
1 In British phonetic terminology flapping is also re­
ferred to as tapping (see Wells, 1982, p. 249).
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and his co l leagues  found that  the /[/ o r  /d/ 
in the i talicized por t ions  o f  s en te n ces  1 and  
2 will be Happed in the (b) vers ion  o f  s e n ­
tence 1 and  pala ta l ized in the (b) vers ion  o f  
sen tence  2 but  not  in the  (a) ve rs ions ,  in 
which a m a jo r  syn tac t i c  b o u n d a ry  c o m e s  
be tw een  the s top  and fol lowing segment .
(la) For those of vou who'd like to eat, curly* • 
lunch will be served.
(b) For those of you who’d like to eat curly, 
lunch will be served.
(2a) We didn't break the code vet we intend to• *
break it soon.
(b) We didn't break the code yet but we intend 
to break it soon.
B ecause  both  the f lapping rule and  the 
pala ta l iza t ion  rule are appl ied  only o p t io n ­
ally, the pe rcep tua l  cues  which  they  offer  
are s o m e w h a t  indirect .  F lapping  n eve r  o c ­
curs  immedia te ly  before  a major  syn tac t ic  
boundary ,  but  it does  not have  to o c c u r  in 
o t h e r  e n v i r o n m e n t s  e i t h e r  ( E g i d o  & 
Cooper ,  1980); the re fo re ,  the presence  o f  
f lapping should  be a s t rong  pe rcep tua l  cue  
to the  absence  o f  a m a j o r  s y n t a c t i c  
boundary .  The  p re s e n c e  o r  a b s e n c e  o f  pa l ­
atal izat ion should  be a s o m e w h a t  less reli­
able syntac t ic  m a r k e r  in pe rcep t io n ,  since 
both fo rm s  are p ro d u c e d  in both  b o u n d a ry  
and no -b o u n d a ry  cond i t ions ;  but  because  
palatal izat ion o c c u r s  with signif icantly less 
l ike l ihood  w h e n  the  b o u n d a r y  is p r e s e n t  
(C oope r  & Pacc ia -Cooper ,  1980) the pres­
ence o f  pa la ta l iza t ion should  also suggest  
t h a t  no  m a j o r  s y n t a c t i c  b o u n d a r y  is 
p r e s e n t .  T h e  p r e s e n t  s t u d y  e x a m i n e d  
w h e th e r  l i s teners  can indeed use the occur-
u n k n o w n .2 Pala ta l izat ion o c c u r s ,  but  it oc­
c u r s  less  f r e q u e n t l y  a c r o s s  a word  
b o u n d a ry  in Bri t ish than in A m er ican  En­
glish,  and  there  is no ev idence  that  its oc­
cu r ren ce  in Brit ish English is sensi t ive  to 
the p re sence  o f  a syn tac t ic  boundary .
This  dis t r ibut ional  pa t t e rn  m a k e s  it pos­
s ib le  to t e s t  a s u b s i d i a r y  h y p o t h e s i s ,  
n am e ly ,  tha t  the  ab i l i ty  to see  segm en ta l  
p h e n o m e n a  o f  this type as cues  to syntact ic  
s t r u c t u r e  m ay  be d e p e n d e n t  on s y n t a c t i ­
cally gove rned  o c c u r r e n c e  o f  the rules  in 
ques t ion  in o n e ' s  own speech  communi ty .  
T h a t  is to say, given that  only  Amer ican  
sp eak e r s  use f lapping and pala ta l iza t ion  as 
syntac t ica l ly  d isambigua t ing  cues ,  will only 
A m er ican  l is teners  be able to der ive  syn-
J
tactic in format ion  f rom such cues ,  o r  will 
the  c u e s  a l so  be e f f ec t ive  for  Br i t i sh  lis­
t e n e r s  ( i . e . ,  s p e a k e r s  w h o  t h e m s e l v e s  do 
not m ark  syn tac t ic  s t ruc tu re  in this way)? 
To test  this hypo thes i s ,  we m e a su re d  the 
sensi t ivi ty to syntac t ic  pa t te rn ing  o f  these 
c u e s  in g r o u p s  o f  b o t h  A m e r i c a n  and 
British l isteners.
S ince  the  Bri t i sh  n e i t h e r  p r o d u c e  such 
s y n t a c t i c  c u e s  t h e m s e l v e s  n o r  h e a r  them 
f rom thei r  com p a t r io t s ,  we predic t  that  al­
though the cues  will indeed be effect ive for 
the A m er ican  l is teners ,  the British listeners 
will not  be able to make  use o f  them.  If this 
is indeed  the  c a s e ,  f u r t h e r  inves t iga t ions  
will be n e c e s s a r y  to iden t i fy  the  specif ic 
r eason  for the British l i s teners '  inabili ty to
J
use  s u c h  i n f o r m a t i o n .  T w o  h y p o t h e s e s  
p resen t  themse lves :  (a) the cues  canno t  be 
used  b e c a u s e  the British speake r s  do  not 
them se lves  p ro d u c e  them (the Product ion
rence  o f  f lapping or  pa la ta l iza t ion  as a cue H ypo thes i s )  and (b) they  canno t  be used
to syntac t ic  s t ruc tu re .
T he re  is one  fu r th e r  n o t e w o r th y  fea ture  
o f  the rules o f  f lapping and palatal izat ion:  
their  use is dialect  specific.  The  d i s t r ibu ­
tional cha rac te r i s t i c s  which  C o o p e r  and his 
col leagues  desc r ibed  are  typical  o f  A m e r ­
ican Engl ish,  but they  do not co r rec t ly  d e ­
scribe m any  o th e r  dia lec ts  o f  English:  in 
part icular ,  they  do not  apply  to British E n ­
glish. In Brit ish Engl ish ,  f laps are virtually
because  the British speake r s  have had in­
a d e q u a t e  p r e v i o u s  p e r c e p t u a l  e x p e r i e n c e
: There are linguistic environments in British En­
glish where it can be appropriate to flap, but these 
environments are far more restricted than in American 
English. Flapping, when it occurs in British English, 
is most likely in monosyllabic words or short, rhythm­
ically coherent (perhaps idiomatic) utterances,  and 
only ever when the stop is preceded by a short vowel. 
Most British speakers,  however, never Hap /t/'s or 
/d/'s.
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W
with them (the Percep t ion  Hypo thes i s ) .  Al­
though we m ay  a s s u m e  that  all British lis­
teners  h e a r  a f a i r  a m o u n t  o f  A m e r i c a n  
speech, in the c in e m a  and  on te levis ion,  if 
not in pe r son ,  it m ay  well be that  a cri t ical  
t h re sho ld  o f  e x p o s u r e  h a s  no t  b e e n  
reached.  A c c o r d i n g l y  we  in c lu d e d  in o u r  
e x p e r i m e n t  a t h i rd  g r o u p  o f  l i s t e n e r s ,  
namely, nat ive s p e a k e r s  o f  Brit ish English 
who were  long- term res iden ts  o f  Amer ica .  
If this  g r o u p  a n d  th e  A m e r i c a n  g r o u p  
should prove  able to use the segmenta l  ef ­
fects as cues  to syn tac t ic  s t ruc tu re ,  while 
the Br i t i sh- res iden t  Brit ish s p e a k e r s  could 
not, yet ne i the r  g ro u p  o f  Brit ish sp ea k e r s  
were to p ro d u c e  the effects ,  it would  be 
appropr ia te  to c o n c lu d e  that  a crit ical d e ­
gree of  e x p o s u r e  to such  effects  is a suffi­
cient p re requis i te  for  their  use as aids to 
parsing. On the o th e r  hand ,  if the A m er ican  
speakers  should  m a k e  pe rcep tua l  use  o f  the 
segmental  informat ion  while ne i ther  o f  the 
British g roups  do ,  the impl icat ion would  be 
that p roduc t ive  use o f  the d i sc r imina t ions  
in ques t ion  is n e c e s s a ry  for  the i r  e m p l o y ­
ment in pe rcep t ion .
M a t e r i a l s
T he  m a te r i a l s  fo r  th is  e x p e r i m e n t  c o n ­
sisted o f  the  12 s y n t a c t i c a l l y  a m b i g u o u s  
sentences  sh o w n  in Table I. T he  s en ten ces  
were c o n s t r u c t e d  in such a way that  each  
sentence co n ta in e d  e i the r  a f lapping env i ­
ronment  o r  a pa la ta l iza t ion  e n v i ro n m e n t  at 
a potential  ph rase  b o u n d a ry  (italic in the 
table). H a l f  o f  the s e n te n c e s  were  o f  the 
flapping type  and  the o th e r  half  were  o f  the 
palatal ization type.
Two vers ions  o f  each  o f  the 12 s en ten ces  
(one o f  each  in te rp re ta t ion)  were  read by a 
male nat ive s p e a k e r  o f  A m er ican  English.  
He was ins t ruc ted  to flap o r  palatal ize the 
relevant /[/ o r  /d/ in read ings  w h e re  there  
was not a ph rase  b o u n d a ry  b e tw e e n  the two 
critical w o rd s ,  but  to re lease  the s top  w hen  
the phrase  b o u n d a ry  was  p resen t .  He w^as 
allowed t ime to p rac t ice  and was  also  in­
structed to a t t em p t  to avoid  paus ing  at the 
phrase b o u n d a ry  o r  p roduc ing  con t ra s t ive
TABLE 1
T w e l v e  S y n t a c t i c a l l y  A m b i g u o u s  S e n t e n c e s
U s e d  i n  t h e  E x p e r i m e n t
1
i
3
4
7
8
9
10 
11 
12
Flapping sentences 
The last time we met Ann was horrible.
That time we forgot Andrew  was really embar­
rassing.
Each time we visit India is in the middle of the 
drv season.
If you want to eat early lunch will be served.
The costume must be light orange and made of 
natural fibres.
Please buy some tart apples and a loaf of bread.
Palatalization sentences 
I can see the people who heard yon were here.
I know the policeman who suspected you did it. 
All the books we bought you had designs on. 
John believed you like me.
Mary remembered you like lightning.
The man that left von wouldn't want to know.
Note. Six sentences contain a flapping environment, 
and six a palatal izat ion environment  at a potential 
phrase boundary. These sequences are italicized.
s t ress  o r  in tonat ional  cues.  His p roduc t ions  
(several  tokens  o f  each vers ion  o f  each  s e n ­
tence)  were  reco rded  and later  ju d g ed  by 
the two au tho rs  accord ing  to these  cri teria.
O f  each  o f  the 24 resul t ing sen tences ,  we 
chose  the best  token for  the exper imen t .  
T h ese  were  low-pass  fi l tered at 4.5 kH z ,  
digit ized at a sampling rate o f  10 kH z ,  and 
s t o r e d  on a Vax c o m p u t e r .  Tw;o new ,  
spliced vers ions  were  c rea ted  for  each  of  
the chosen  p roduc t ions .
(1) The  “ t w o - w o r d "  version:  Here  the 
two w o rd s  o f  the relevant  f lapping or  pal­
a ta l izat ion en v i ro n m en t  were  rep laced  by 
the same  two w ords  f rom the a l ternat ive  
reading o f  the same  sen tence .
(2) The  “ c o n s o n a n t "  version:  This  was 
a n o t h e r  hybr id  s e n t e n c e ,  w h e r e  only  the  
crit ical c o n so n a n t  o f  the f lapping or  pa la­
ta l i za t ion  e n v i r o n m e n t  w as  c r o s s - s p l i c e d  
f rom the a l ternat ive  reading.
T h e  s p l i c e d  s e n t e n c e s  w e r e  p r e p a r e d  
w'ith the  aid o f  the  ILS  s p e e c h  p a c k a g e .  
T w o - w o r d  s p l i c e s  w e r e  m a d e  f r o m  th a t  
point in the w ave fo rm  w here  none o f  the 
w ord  preced ing  the flapping or  pa la ta l iza­
tion e n v i ro n m e n t  was  audible,  to that  point
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where  none  o f  the w ord  fol lowing the same  
e n v i r o n m e n t  w a s  a u d i b l e .  C o n s o n a n t  
splices w ere  m ade  f rom the middle  o f  the 
p reced ing  vowel  to the middle  o f  the fol­
lowing vowel ,  with the middle  being d e t e r ­
m in e d  by  c o u n t i n g  p i t c h  p e r i o d s  w i th in  
each  vowel .
All six ve rs ions  o f  each  s e n te n c e  were  
then set to a “ n e u t r a l "  in tona t ion  c o n to u r  
w'hich w;as the a r i thmet ic  m ean  o f  the pitch 
con tou r s  o f  the two  original  read ings  (m e a ­
sured  ove r  individual  words) .  Original  pitch 
readings  w^ere ob ta ined  via the  L P C  an a l ­
ysis facility o f  ILS and  the new' in tonat ion  
con tou r s  w ere  over la id  using an in teract ive  
pitch in te rpola t ion  rou t ine  wr i t ten  by C. J. 
Darwin.
These  m an ipu la t ions  enab led  us to c o n ­
trol for  the p re sen ce  o f  poss ible  d i s a m b i ­
g u a t i n g  c u e s  in t h e  o r ig in a l  u t t e r a n c e s ,  
which could  have enab led  l i s teners  to d is ­
t inguish b e tw e e n  ph ra se  b o u n d a r y  and  n o ­
phrase  b o u n d a ry  readings ,  (a) In tona t iona l  
cues  were  r e m o v e d  s ince all final vers ions  
o f  a sen tence  now  had the sam e  in tona t ion  
contour ,  (b) Timing  cues  were  r e m o v e d  by 
the splicing m an ipu la t ion  in tw o  w ays  (i) in 
the spliced vers ions  t iming cues  would  sug­
gest one  reading,  while the cri t ical  segment  
would  suggest  the o ther ,  and  (ii) in any  case  
d is rupt ion  o f  the s m o o th  t iming pa t te rn  o f  
the u t te rance  by the c ro s s  spl icing would  
result  in the normal ly  efficient  p rocess ing  
o f  rhy thmic  cues  to syn tax  (Leh is te ,  1977; 
S c o t t ,  1982) b e in g  s e v e r e l y  d i s r u p t e d  
(Mart in ,  1979; Mel tzer ,  Mar t in ,  Mills,  Im- 
hoff, & Zohar ,  1976). This  d i s rup t ion  a p ­
plies equal ly  to ph rase  b o u n d a r y  readings  
spliced into a no -phrase  b o u n d a ry  con tex t ,  
and vice versa .
T h e  e x p e r i m e n t a l  m a t e r i a l s  t h u s  c o n ­
sisted o f  six ve rs ions  o f  each  o f  the 12 a m ­
biguous s en te n c e s ,  each  having  the same  
in tonat ion con tour :
( 1 ) original ph rase  b o u n d a r y  reading,
(2 ) p h r a s e  b o u n d a r y  c o n t e x t  w i th  n o ­
phrase  b o u n d a ry  tw o -w o rd  e n v i ro n m e n t ,
(3) p h r a s e  b o u n d a r y  c o n t e x t  w i th  n o ­
phrase  b o u n d a ry  c o n s o n a n t ,
(4) original  no -phrase  b o u n d a ry  reading,
(5) n o - p h r a s e  b o u n d a r y  c o n t e x t  with 
p h r a s e  b o u n d a r y  t w o - w o r d  e n v i r o n m e n t ,  
and
(6 ) n o - p h r a s e  b o u n d a r y  c o n t e x t  with 
ph ra se  b o u n d a r y  c o n s o n a n t .
Figure  1 sh o w s  an ex a m p le  o f  the six ver­
s ions o f  the s en tence  “ T he  last t ime we met 
Ann  was  ho r r ib le . "
S u b j e c t s
T h re e  g roups  o f  sub jec ts  pa r t ic ipa ted  in 
the p roduc t ion  and pe rcep t ion  tests .  One 
g roup  (the Brit ish group)  cons i s ted  o f  11 
nat ive  sp eak e r s  o f  s t anda rd  Brit ish English.  
A second  g roup  (the A m er ican  group)  co n ­
sisted o f  11 nat ive A m er ican  s p ea k e r s  w'ho 
had been  in Britain for less than  2 months  
at the t ime of  the e x p e r im en t  (mean  d u ra ­
tion o f  s tay was  3 weeks) .  A fu r th e r  11 na­
t ive  B r i t i sh  a n d  11 n a t i v e  A m e r i c a n  
sp eak e r s  par t ic ipa ted  in the plausibil i ty rat ­
ings  t a s k .  T h e s e  g r o u p s  w e r e  t e s t e d  at 
S u s s e x  U n ive r s i ty .  T h e  th i rd  p r o d u c t i o n /  
p e r c e p t i o n  g r o u p  ( the  C h i c a g o - B r i t i s h  
group)  cons is ted  o f  14 Bri tons  living in the 
Uni ted  S ta tes  (mean dura t ion  o f  s tay in the 
Uni ted  S ta tes  was  4 years) .  All were  res ­
idents  o f  the H y d e  Park a rea  o f  Chicago,  
Illinois, and  were  tes ted  at the Univers i ty  
o f  Chicago.  All sub jec ts  were  paid for  their 
par t ic ipa t ion  in the expe r im en t .
P r o c e d u r e
T he  expe r im en t  cons i s ted  o f  two  parts :  a 
p roduc t ion  test  and a pe rcep t ion  test .  Be­
fore  the  s u b j e c t s  s t a r t e d  the  e x p e r i m e n t ,  
the am biguous  na ture  o f  each  o f  the 12 sen ­
tences  was  expla ined  to them.
Production Test
Subjec ts  were  given a list o f  sen tences  
which  cons i s ted  o f  each  o f  the 12 sen tences  
set in two  different  d isambigua t ing  context  
f rames ,  one  for each  in te rp re ta t ion  o f  the 
sen tence .  For  ex am p le ,  the s en tence  “ The 
last t ime we met  Ann  was h o r r ib l e "  was  set 
in the two  fol lowing con tex ts :
S E G M E N T A L  P H O N O L O G Y  A N D  P E R C E P T IO N  O F  SY N TA X  4 5 5
0
ORIGINAL PHRASE
BOUNDARY (PB) The last time we [ mctan ] was horrible
READING
PB READING WITH
N0-PB 2-W0RD The last time we [ meraen ] was horrible
ENVIRONMENT
PB READING WITH
N0-PB The last time we [ rn£raen ] was horrible
CONSONANT
ORIGINAL N0-
PHRASE BOUNDARY The last time we [ meraen ] was horrible
(N0-PB) READING
N0-PB READING
WITH PB 2-W0RD The last time we [metæn ] was horrible
ENVIRONMENT
N0-PB READING
WITH PB The last time we [metaen ] was horrible
CONSONANT “
F ig. I. The six versions,  two original and four spliced, of  the Happing sentence: “ The last time we 
met Ann was horr ib le .”  The flapping environment is shown in phonetic symbols.  The underlined 
letters and symbols  represent  segments  derived from the speake r ’s original phrase boundary reading 
(“ Ann was horr ib le")  and the non-underlined letters and symbols represent segments derived from 
the speaker 's  no-phrase boundary  reading (“ the occasion was horrible").
The first lime we met her was a very enjoyable 
occasion but the last time we met Ann. (it) was 
horrible.
1 don' t  know what I 've done to offend her, but 
the last time we met. Ann was horrible (to me).
Each subjec t  was  then  a sked  to read each  
sentence on the list ( including the con tex t  
but not the w o rd s  in b racke ts )  in wha t  they  
considered to be a “ n a t u r a l "  manner .  S u b ­
jects were  a l lowed to set thei r  ow n  pace 
and to repea t  any  reading which  they  were  
not satisfied with.  E ach  su b jec t ' s  readings  
were r e c o r d e d .  T h e  r e l e v a n t  f l app ing  o r  
palatalization e n v i ro n m e n t  o f  each  p roduc-  
tion was later  t r an sc r ibed  by one  o f  the a u ­
thors and by two co l leagues  t ra ined in p h o ­
netic analysis .
Perception Test
Immediate ly  a f te r  the reco rd ing  sess ion ,  
subjects l is tened to a tape  which  con ta ined  
three o c c u r r e n c e s  o f  each  o f  the six p re ­
pared vers ions  o f  each  o f  the 12 s en tences .
This  was  p receded  by a trial sess ion o f  24 
o f  the possible 72 u t t e rances  ( two o c c u r ­
r e n c e s  o f  e a c h  o f  the  12 s e n t e n c e s )  in 
r andom  order .  The  tape was divided into 
t h r e e  b lo ck s ;  e a ch  b lock  c o n t a i n e d  each  
v e r s io n  o f  e a ch  s e n t e n c e ,  p r e s e n t e d  in a 
p seu d o - ra n d o m  o r d e r .3 There  was a gap o f  
5 s econds  be tw een  u t te rances  and 2 min­
utes  be tw een  blocks.
S u b j e c t s  l i s tened  to the tape  via h e a d ­
phones  in a so u n d -p ro o f  cubicle.  T hey  were  
given an a n s w e r  sheet  with the a l ternat ive  
r e a d i n g s  fo r  e a c h  s e n t e n c e  a n d  w e r e  in ­
s t ruc ted  to mark  which one was  best  e x ­
p ressed  by the u t te rance  heard.
Sentence Plausibility
S in c e  it w a s  p o s s i b l e  t h a t  a l t e r n a t i v e  
readings  o f  the s en tences  were  not  equal ly 
likely for  the different  g roups  o f  subjec ts ,  a 
fu r the r  test  was  devised  in which we col-
* No sentence occurred twice in succession.
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lectecl rat ings o f  the m ean in g  o f  the  wri t ten  
text o f  each  s en ten ce  on  a scale f rom 1 to 
5. A rat ing o f  1 m ean t  that  the in t e rp re t a ­
t ion  o f  the  s e n t e n c e  in w h i c h  no  p h r a s e  
b o u n d a ry  is p re sen t  b e tw e e n  the two  cr i t ­
ical w ords  was  m uch  m ore  likely; a rat ing 
o f  5 m e a n t  that  the in te rp re ta t ion  with a 
phrase  b o u n d a r y  b e tw e e n  the tw o  crit ical 
w ords  was  m uch  m o re  likely; a  rat ing o f  3 
meant  that  both  read ings  were  equal ly  p lau ­
sible.
T w o  n e w  g r o u p s  o f  s u b j e c t s  p r o v i d e d  
ra t ing  c o n t r o l s  fo r  Br i t i sh  and  A m e r i c a n  
subjects :  11 nat ive British s p e a k e r s  living 
in Britain and 11 nat ive  A m er ican  s p ea k e r s  
who ,  as before ,  had been  in Britain for less 
than 2 m onths .  U nfo r tuna te ly ,  we w e re  u n ­
able to locate  a sufficient  n u m b e r  o f  Brit ish 
speakers  in C h icago  in the l ime avai lable  to 
provide a rat ing con t ro l  g ro u p  for  o u r  Chi- 
cago-Bri t ish  speaker / l i s teners .  This  g roup  
o f  s u b j e c t s  t h e r e f o r e  a c t e d  as  t h e i r  o w n  
rat ing con t ro l s ,  and w ere  given the rat ing 
test  af ter  they  had c o m p le ted  the p e r c e p ­
tion test .
M e a n  R a t i n g  J u d g m e n t s  f o r  t h e  12 A m b i g u o u s
S e n t e n c e s  L i s t e d  in  T a b l e  1
TABLE 2
R e s u l t s
PlansibiIity Judgments
A cri ter ion was  set w h e r e b y  those  s e n ­
tences  which  rece ived  a mean  plausibil i ty 
rat ing within the range o f  1.5 to 4.5 were  
c o n s i d e r e d  to be  a m b i g u o u s ,  w i th  s e n ­
t e n c e s  fa l l ing  o u t s i d e  th i s  r a n g e  b e in g  
heavily biased  tow ard  one  o r  the o th e r  in­
t e r p r e t a t i o n .  M e a n  r a t i n g  j u d g m e n t s  fo r  
each  sen tence  are given in Table 2. As can  
be seen in this table,  not  all s en te n c e s  w ere  
fo u n d  to be a m b i g u o u s ,  a n d  s e n t e n c e s  
which are a m b iguous  for  one  g roup  are not 
necessar i ly  so for  all th ree  g roups .
Americans 
(// = 1 1 )
British 
(// = II)
Chicago-British 
(// = 14)
1 . 2.1 2.9 2.8
4*m • 1.5 1 .2* 2.4
3. 2.1 3.4 2.7
4. 1.7 2.0 2.1
s>^  • 1.4* 1.4* 2.0
6. 1.4* 2.1 -> -> ^
7. 4.0 4.3 2.6
8. 4.8* 4.5 3.4
9. 2.7 2.4 2.8
10. 4.1 3.9 7 ?•mm •
II. 4.0 *> smrnm •  » 1mrnrn 9 mrnm
12. 2.8 2.8
r i•
Note. A rating of 1 indicates that the sentence is 
heavily  b iased  to w ard  the n o -p h ra se  boundary  
reading; a rating of 5 indicates that it is heavily biased 
toward the phrase boundary reading. Sentences which 
fall outside of  our  cr i ter ion of  “ am b ig u o u s"  are 
marked with an asterisk.
the  n o - p h r a s e  b o u n d a r y  r ead in g .  F o r  the 
Chicago-Br i t i sh  g roup ,  all six f lapping sen­
tences  were  ra ted as am biguous .  It is dif­
ficult to say w h e th e r  the rat ings received 
for  th is  g r o u p  p r o v i d e d  a d e q u a t e  insight 
into the plausibil i ty o f  the respec t ive  read­
ings, s ince these  ra te rs  had  prev ious ly  been 
subjec t  to r epea ted  e x p o s u r e  to the same 
sen ten ces  in a s i tuat ion w here  they  were 
being forced  to co n s id e r  the tw o  possible 
in te rp re ta t ions  o f  each  sen tence .  The  Chi­
cago- Brit ish g roup  also j u d g e d  all six o f  the 
p a l a t a l i z a t i o n  s e n t e n c e s  as  be ing  a m b ig ­
uous.  Only one  o f  the pala ta l iza t ion  sen­
tences  was  ju d g ed  to be unam biguous ;  for 
the A m er ican  g roup ,  sen tence  8 was  rated 
as being s t rongly b iased toward  the phrase 
b o u n d a ry  reading.
Two o f  the f lapping s en te n c e s  ( sen tence  Peuep t ion
2 and sen tence  5) w ere  ju d g e d  to be u n ­
ambiguous  by the Brit ish g roup  (with the 
no-phrase  b o u n d a ry  reading  being the mos t  
plausible one) .  S e n te n c e  5 was  also u n a m ­
b i g u o u s  (in the  s a m e  d i r e c t i o n )  fo r  the
F o r  each  g roup ,  r e sp o n ses  to only those 
s en ten ces  which w ere  ju d g e d  to be ambig­
uous  in the rat ing test were  submi t ted  to 
s t a t i s t i c a l  a n a l y s i s .  S u b j e c t s '  r e s p o n s e s  
were  scored  in te rm s  o f  the n u m b e r  o f  times
A m e r i c a n  g r o u p ,  w h ic h  a l so  j u d g e d  sen-  (out o f  a total  o f  three)  that  the reading con- 
tence 6 as being s t rongly  biased  in favo r  o f  taining a ph rase  b o u n d a ry  be tw een  the two
SEGM ENTAL PHONOLOGY AND PERCEPTION OF SYNTAX
# 457
TABLE 3
M f.a n  P h r a s e  B o u n d a r y  J u d g m e n t s  f o r  
P a l a t a l i z a t i o n  S e n t e n c e s
TABLE 4
M e a n  P h r a s e  B o u n d a r y  J u d g m e n t s  f o r
F l a p p i n g  S e n t e n c e s
Original
Two-
word Consonant Original
Two-
word Consonant
Americans Americans
Not palatalized 2.09 1.87 1.64 Not Happed 2.23 2.11 2.00
Palatalized 1.27 1.33 1.14 Flapped .66 1.14 1.46
British British
Not palatalized 1.35 1.41 1.33 Not Happed 1.50 1.25 .98
Palatalized l.l 1 1.12 1.19 Flapped .73 .66 .94
Chicago-British Chicago- B ritish
Not palatalized 1.66 1.76 1.74 Not flapped 1.70 1.68 1.69
Palatalized 1.76 1.41 1.27 Flapped 1.00 .69 1.01
critical w o r d s  was  c h o se n  for  each  s t imulus  
item. T h e se  sco res  were  sub jec ted  to s e p ­
arate ana lyses  o f  va r iance  with sub jec ts  and 
with i tems as r a n d o m  fac tors ,  in o r d e r  to 
allow ca lcu la t ion  o f  min F \  which  indicates  
whether  resul t s  will genera l ize  both  to fu r ­
ther subjec ts  and  to o th e r  s en tences .  Since 
the r e s u l t s  o f  the  r a t i n g  t e s t ,  r e p o r t e d  
above,  had led to the exc lus ion  o f  cer ta in  
s en te n c e s  f rom  the  c a l c u l a t i o n  o f  the  re- not  d i s p la y e d  by e i th e r  o f  the o t h e r  tw o
F o r  b o th  the  B r i t i sh  an d  the  C h ic a g o -  
British subjec ts ,  however ,  no effect at all 
r eached  the set level o f  s ignif icance (min F' 
<  1 on all ana lyses  for the British and on 
both main effects for  the Chicago-Br i t ish;  
in te rac t ion o f  con tex t  and palatal izat ion for 
the Chicago-Bri t i sh  min F ' ( l , 1 6 )  =  2.67). 
In part icular ,  the main effect o f  pa la ta l iza­
tion found with the A m er ican  subjec ts  was
suits f o r  tw o  o f  the  s u b j e c t  g r o u p s ,  the  
three sets  o f  resul ts  were  the re fo re  not e x ­
actly c o m p a ra b le ,  and  w ere  hence  ana lyzed  
separately.
P ala ta l i za t ion . T h e  m e a n  n u m b e r s  o f  
phrase b o u n d a ry  read ings  c h o se n  for each  
group and each  s t imulus  cond i t ion  are  p r e ­
sented in Table 3. T h e  resul t s  w ere  quite 
different for  the th ree  g ro u p s  o f  subjec ts .  
For the A m er ican  sub jec ts ,  s e n t e n c e s  with 
palatal ization a t t r a c t ed  signif icantly f ew er  
phrase b o u n d a ry  j u d g m e n t s  than  s en ten ces  
without pa la ta l iza t ion  (min F ' ( l , 6) =  7.19, 
P <  .05). T he  effect  o f  con tex t  (original,  
tw o - w o r d ,  o r  c o n s o n a n t  o n l y ) ,  a l t h o u g h  
s ign i f ican t  in the  a n a l y s i s  by s u b j e c t s  
(TO,20) =  7.88, p  <  .01), did not reach  
significance on the c o m b in e d  ana lys is  (min 
^ ' ( 1 , 1 1 ) =  1 . 1 1 ), and did not  in te rac t  with 
the pala ta l izat ion effect  (min F' < 1). T hus  
the effect o f  pa la ta l iza t ion  was  independen t  
of w he the r  the pa la ta l ized  c o n s o n a n t  was  
accompanied by all, a little, o r  none  o f  its 
original con tex t .
subjec t  groups .
Flapping.  The  mean num bers  o f  phrase  
b o u n d a r y  j u d g m e n t s  fo r  e a c h  g r o u p  a n d  
e a c h  s t im u lu s  c o n d i t i o n  a re  d i s p l a y e d  in 
Table 4. Again,  the three  g roups  exhibi t  dif­
ferent  r e sponse  pa t terns .  For  the Amer ican  
subjec ts ,  s en tences  with flaps a t t rac ted  sig­
n i f i c a n t ly  f e w e r  p h r a s e  b o u n d a r y  j u d g ­
m e n t s  than  s e n t e n c e s  w i th o u t  f laps  (min 
P ( l , 4 )  =  9.08, p <  .05). The  same effect 
was  show n  by the Chicago British subjec ts  
(min  F'(  1,8) =  7 .64 ,  p <  .05).  F o r  the  
B r i t i sh  s u b j e c t s ,  h o w e v e r ,  a l t h o u g h  the  
flapping effect  did reach significance in the 
ana lys is  by sub jec ts  (F( 1,10) =  17.92 > P <  
.0 1 ), it was  not significant in the com bined  
ana lys is  (min F ' ( 1,4) = 3.41).
N e i th e r  the effect o f  con tex t  i tself  nor  the 
in terac t ion  o f  the f lapping effect with type 
o f  con tex t  r eached  signif icance for any of  
the three  g roups  (min F'  <  1 on both  ana l ­
yses  for both British g roups ;  for the A m e r ­
icans min F ( 2 ,9 )  =  1.58 for context  effect, 
min F' (2A0)  =  2.18 fo r  i n t e r a c t io n ) .  In
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o the r  w o rd s ,  the  effect  o f  f lapping,  in the 
two g roups  that  s h o w e d  it, was  i n d e p e n ­
dent  o f  the a m o u n t  o f  original  c o n te x t  also 
present .
Production
The  taped  readings  o f  each  sub jec t  for  
each  vers ion  o f  each  o f  the 12 am b iguous  
s en tences  w ere  t r an sc r ib ed  by one  o f  the 
au tho rs  and by two  co l leagues  t ra ined  in 
phonet ic  analysis .  As we w ere  only  in te r ­
es ted  in the n u m b e r  o f  t imes  the sub jec ts  
f lapped o r  pa la ta l ized  the /t/ o r  /d/ at the 
locat ions  i tal icized in Table 1, only  these  
p o r t i o n s  o f  e a c h  u t t e r a n c e  w e r e  t r a n ­
scr ibed.
Transcr ip t ion  took  place  in tw o  s tages .  
F i r s t ,  e a c h  t r a n s c r i b e r  i n d e p e n d e n t l y  
j u d g e d  all o f  t h e  u t t e r a n c e s .  A n y  t o k e n  
which was  ju d g e d  to be f lapped o r  pa la ta l ­
ized wi th  less  t h a n  100%  a g r e e m e n t  w as  
submit ted  to a “ second  p a s s "  ana lys is ,  in 
which the t r an sc r ib e r s  l is tened to the i tems 
join t ly  and c a m e  to a mutua l ly  agreed  d e ­
cision abou t  wha t  the token  w a s .4
S e g m e n t s  w e r e  m a r k e d  as  f l ap s  o n ly  
when  there  was  a clear ly percep t ib le  flap. 
These  so u n d s  w ere  e x t r e m e ly  easy  to iden­
tify, especia l ly  s ince all poss ible  f laps were  
der ived f rom the unvo iced  /t/ and flaps are 
usually voiced. ' '  In the “ first p a s s , "  there  
were  only  2 ou t  o f  a total o f  432 to k e n s  on 
which the t r an sc r ibe r s  d isagreed .
Decis ions  abou t  the p re se n c e  o r  a b se n c e  
of  pala ta l izat ion w ere  m uch  more  difficult 
to make  than  those  abou t  f lapping.  T h e re  
were  a large n u m b e r  o f  to k en s  w h e re  a d e ­
cision on pala ta l iza t ion  could  be m ade  only 
a f t e r  l i s t e n in g  to  t h e  u t t e r a n c e  o v e r  an d  
o v e r  aga in  at  h a l f  t h e  n o r m a l  p l a y b a c k  
speed.  T he  p re se n ce  o f  fr ict ion b e tw e e n  the
4 Two transcribers, M.P. and D.S., went through 
their transcriptions together; final results of this ses­
sion were then submitted to a further session with the 
third transcriber, J.L.
5 There were a few unvoiced flaps present in the 
data. This is not an unusual finding. Fox and Terbeek
(1977) report that flaps (derived from either voiced or 
unvoiced alveolar stops) are sometimes unvoiced.
s top  and fol lowing segm en t  was  not  always 
an  a d e q u a t e  c r i t e r i o n  fo r  p a l a t a l i z a t i o n ;  
there  were  a few cases  w he re  fr ict ion was 
p resen t ,  but  w h e re  the t r an sc r ibe r s  felt that 
t h e  u t t e r a n c e  w a s  no t  p a l a t a l i z e d .  Only 
so u n d s  which  were  good rep re sen ta t ives  of 
the initial p h o n e m e  in judge  o r  church (de­
p e n d i n g  on  w h e t h e r  the  u n d e r l y i n g  s top 
was  a /d/ o r  /t/) were  a c cep ted  as palatal­
ized.
T h e  p e r c e n t a g e s  o f  p a l a t a l i z e d  and 
f l a p p e d  t o k e n s  for  the  d i f f e ren t  syn tac t ic  
cond i t ions  and for the th ree  g roups  o f  sub­
j e c t s ,  ave raged  o v e r  sub jec ts ,  are  show n  in 
Table 5 .6
In the  c a s e  o f  f l a p p i n g ,  the  r e su l t s  
sh o w ed  that  none  o f  the sub jec ts  f lapped in 
a n y  o f  the  r e a d i n g s  w h e r e  a p h ra s e  
b o u n d a ry  was  m ean t  to o c c u r  b e tw e e n  the 
/ t / an d  fo l low ing  s e g m e n t .  T h e  A m e r ica n  
g roup ,  however ,  f lapped in o v e r  45% of  the 
readings  w here  the ph rase  b o u n d a ry  was 
no t  p r e s e n t .  O n ly  o n e  B r i t i sh  sub jec t  
f lapped at all, and  then only  in one  (no­
p h r a s e  b o u n d a r y )  r ead ing .  T h e  Chicago-  
British sub jec ts  f lapped in j u s t  5% o f  no­
phrase  b o u n d a ry  readings.
Unl ike f lapping,  pala ta l izat ion was  found 
to  o c c u r  in b o t h  s y n t a c t i c  c o n d i t i o n s .  
A g a in ,  the  B r i t i sh  a n d  C h i c a g o - B r i t i s h  
g roups  gave a s imilar  pa t te rn  o f  resul ts  and 
both  g roups  differed f rom the Americans .  
The  A m er icans  palatal ized more  than twice 
as  f r e q u e n t l y  w h e n  the  p h r a s e  b o u n d a r y  
was  absen t  than when  it was  p resen t .  The 
B r i t i sh  a n d  C h i c a g o - B r i t i s h ,  h o w e v e r ,  
m ade  much  less dis t inct ion b e tw e en  syn­
tactic s t ruc tu res .  T he  A m er ican s ,  then ,  ap­
pea r  to be mark ing  the ab sen ce  o f  a phrase 
b o u n d a ry  in p roduc t ion  by f lapping or  pal­
a ta l izat ion,  w h e re a s  the two British groups 
do not.
It is in teres t ing to note  that  o u r  American 
s u b j e c t s '  p r o d u c t i o n  p e r f o r m a n c e  closely 
p a ra l l e l s  tha t  r e p o r t e d  in the  p roduc t io n
f> Since the three groups are not represented  by 
equal numbers of subjects, the results are given in the 
form of  p e rcen tag es  to aid co m p ar i so n  between 
groups.
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TABLE 5
P e r c e n t a g e  o f  F l a p p e d  o r  P a l a t a l i z e d  
U t t e r a n c e s  ( S u m m e d  o v e r  S p e a k e r s ) in  t h e  
P h r a s e  B o u n d a r y  ( +  P B )  o r  N o - P h r a s e  
B o u n d a r y  ( - P B )  R e a d i n g s  f o r  t h e  
A m e r i c a n s  ( A ) ,  B r i t i s h  ( B ) ,  a n d  C h i c a g o -
B r i t i s h  ( C )
A B C
Flapping
+ PB 0 0 0
- P B 45.5 1.5 4.8
Difference 45.5 1.5 4.8
Palatalization
+ PB 19.7 25.8 25.0
- P B 43.9 34.8 33.3
Difference 24.2 9.0 8.3
studies which  fo rmed  the s t imulus  for the 
p re sen t  s tu d y .  E g i d o  a n d  C o o p e r  (1980) 
found that  with a m b ig u o u s  s e n te n c e s  o f  the 
type we used (in fact ,  o u r  s en ten ce  4 was  
taken f r o m  t h e i r  e x p e r i m e n t )  4 0 %  o f  
(American) s p e a k e r s  p ro d u c e d  flaps in the 
no-phrase b o u n d a ry  reading,  but  none  at all 
in the ph rase  b o u n d a r y  reading.  C o o p e r  et 
al. (1978), tes t ing a s o m e w h a t  different  s y n ­
tactic e f f e c t ,  n a m e l y ,  w h e t h e r  the  w o r d  
boundary in ques t ion  was  a de le t ion  site, 
found that  roughly  twice as m any  speake r s  
palatalized ac ro s s  the minus-de le t ion  (56%) 
as ac ross  the plus-de le t ion  (32%) boundary .
I he resu l t s  given in Table 5, it should  also 
be noted ,  do not do ju s t i ce  to the r ichness  
of the da ta .  T he  phonological  rules o f  f lap­
ping and pala ta l iza t ion  can be b locked  by 
factors o th e r  than  the p re sen ce  o f  a m a jo r  
syntactic boundary .  F o r  ex a m p le ,  pala ta l i ­
zation is m uch  less likely to o c c u r  w hen  
there is em pha t i c  s t ress  on one  o f  the two  
relevant  w o r d s ,  e s p e c i a l l y  w h e n  th e r e  is 
s t ress  on  the  s e c o n d  (/j/) w o r d  ( C o o p e r ,  
Soares, H a m ,  & D a m o n ,  1982). Similarly,  
it is g e n e ra l ly  a c c e p t e d  tha t  the  a l v e o l a r  
flapping rule appl ies  only  in pos t - s t ress  p o ­
sition or  w h e re  both  w o rd s  o f  the f lapping 
environment  bea r  equal  s t ress  (i .e. ,  not if 
the (/j/) word  has a higher  s t ress  value than 
the preceding  /t/ o r  /d/ word)  (C o o p e r  et al . ,  
•978; L o r g e ,  1967; O s h i k a ,  Z u e ,  W e e k s ,
N e u ,  & A u rb ac h ,  1975). The  o cc u r r en ce  of  
p a l a t a l i z a t i o n  is a l so  a f f e c t e d  by s p e e c h  
rate.  C o o p e r  et al. (1982) found that  c h a r ­
a c t e r i s t i c a l l y  fast  s p e a k e r s  t end  to p a l a ­
talize more  often than slow speakers  and 
t h a t  b o t h  g r o u p s  p a l a t a l i z e  m o r e  o f t e n  
when  ins t ruc ted  to speak  at a fas ter- than-  
normal  rate and less often when  speaking 
at a s lower - than-normal  rate.  A similar ef­
fect o f  rate  may o p e ra te  on flapping which,  
by defini t ion,  requires  a rapid ar t icu la tory  
g e s t u r e .  T h e  s u b j e c t s  in this  e x p e r i m e n t  
were  only ins t ruc ted  to read the sen tences  
“ as  th o u g h  they  w e re  say ing  th e m  n a t u ­
ra l ly ."  N o  o the r  cons t ra in ts  were  put on 
their  p roduc t ions .  The re  were  a n u m b e r  of  
cases  where  speakers  placed s t ress  on one 
o f  the f lapping or  palatal izat ion words .  We 
also suspec t  that  some speakers  went  into 
“ e locu t ionary  m o d e "  during the record ing  
sess ion,  speaking  more  slowly and clearly 
than they would in normal  conversa t iona l  
speech .  The  figures given in Table 5 do not 
t a k e  in to  a c c o u n t  the  o p e r a t i o n  o f  the  
above  fac tors  which,  a l though they should 
no t  a f f ec t  the  r e l a t i v e  d i f f e r e n c e  in the  
n u m b e r  o f  f l a p p e d  o r  p a l a t a l i z e d  t o k e n s  
ac ross  syntac t ic  condi t ions ,  do affect the 
abso lu te  n u m b e r  o f  f lapped or  palatal ized 
tokens .  The  figures given also do not  reflect 
the fact  that  some readings were  felt by the 
t ransc r ibe rs  to be clearly wrong (i.e. ,  it was  
felt tha t  the  s p e a k e r ' s  in t e n d ed  m e a n in g  
w as  not  the  o n e  w h ic h  the  c o n t e x t  sue-  
g e s ted ) .  S ince  this  im p re s s io n  was  b a se d  
ent ire ly on the way in which the sen tence  
was  said,  these  u t t e rances  were  not el imi­
na ted .  Finally,  these  figures do not reflect 
an y  i n t e r s p e a k e r  o r  i n t e r s e n t e n c e  d i f fe r ­
ences ;  nor  do they tell us what  speakers  
were  p roduc ing  on those  occas ions  w'hen 
they were  ne i ther  f lapping nor  palatal izing 
the stop.
D i s c u s s i o n
T h e  major  hypothes is  which this expe r i ­
m e n t  w a s  d e s i g n e d  to t e s t  has  b e e n  u n ­
equivocal ly  suppor ted  by the resul ts ;  the 
o c c u r r e n c e  o f  segmenta l  var ia t ions  which
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in p r o d u c t i o n  a r e  s e n s i t i v e  to  s y n t a c t i c  
s t ruc tu re  is indeed  in format ive  to l is teners  
engaged  in the pars ing  o f  syn tac t ica l ly  a m ­
b i g u o u s  u t t e r a n c e s .  T h e  p r e s e n c e  o f  a 
f l a p p e d  c o n s o n a n t  a t  a w o r d  b o u n d a r y  
serves  as an effect ive cue  to the a b s e n c e  o f  
a p h  rase b o u n d a ry  b e tw e e n  the tw o  w o rd s  
in ques t ion .  Similarly,  the p r e s e n c e  o f  pa l ­
a tal izat ion ac ro s s  a w ord  b o u n d a r y  is used 
as a signal that  no p h ra se  b o u n d a r y  o c c u r s  
at tha t  po in t .  F l a p p in g  a n d  p a l a t a l i z a t i o n  
a re  p r e s u m a b l y  no t  the  o n l y  s e g m e n t a l  
ru les  w h ic h  c a r r y  s y n t a c t i c  i n f o r m a t io n ;  
o u r  resul ts  suggest  that  any  segmenta l  e f ­
fect with a syn tac t ica l ly  sy s tem a t ic  pa t te rn  
o f  d is t r ibut ion  will be as effect ive  a d i s a m ­
b ig u a t i n g  c u e  as  p r e v i o u s  r e s e a r c h  has  
show n  prosod ic  effects  to be.
H o w e v e r ,  not all s p ea k e r s  o f  English are 
equal ly able to use segm en ta l  cues  in this 
manner .  Simply speak ing ,  those  w h o  p r o ­
duce the cues  in the i r  ow n  speech  can make  
best  use o f  them  in pe rcep t ion .  Only our  
A m e r i c a n  s u b j e c t s  c o n s i s t e n t l y  p r o d u c e d  
both o f  the segmenta l  effects  in a syn tac t i ­
ca l ly  d i f f e r e n t i a t e d  m a n n e r  and  c o n s i s ­
tent ly used th e m  in pe rcep t ion  as cues  to 
syntac t ic  s t ruc tu re .
The  Brit ish l is teners ,  on the o th e r  hand ,  
who  (as p red ic ted)  did not p ro d u c e  e i ther  
effect in a sys tem at ic  way, a lso failed to be 
able to m ak e  anv  use o f  e i the r  effect  as a 
cue to syntac t ic  s t ruc tu re .  T h u s  if one  nei­
th e r  p r o d u c e s  s u c h  e f f ec t s  in o n e ’s ow n  
s p e e c h ,  n o r  r e g u l a r l y  h e a r s  t h e m  in the  
s p e e c h  o f  o t h e r s ,  o n e  c a n n o t  d e r iv e  d i s ­
ambiguat ing  informat ion  f rom them.
The  con t ra s t  b e tw e e n  the Brit ish and the 
Chicago-Bri t i sh  l i s tener  g ro ups ,  it will be 
recal led,  w as  specif ical ly des igned  to p r o ­
vide fu r the r  in format ion  in the even t  o f  ju s t  
such a pa t te rn  o f  resul ts  being found ac ro s s  
the A m er ican  and  Brit ish g roups .  We p re ­
dicted that  if p ro d u c t io n  w ere  the crucial  
pre requis i te  (the P roduc t ion  Hypo thes i s ) ,  
then the Chicago-Br i t i sh ,  a s sum ing  they  did 
not  p r o d u c e  the  e f f e c t s ,  w o u l d  a l s o  not  
s h o w  t h e m  in p e r c e p t i o n .  O n  the  o t h e r  
hand,  if pe rcep tua l  e x p o s u re  were  a suffi-
TABLE 6
R e l a t i o n s h i p  b e t w e e n  t h e  P r o d u c t i o n  a n d  
P e r c e p t i o n  o f , a n d  E x p o s u r e  t o . F l a p p i n g  a n d  
P a l a t a l i z a t i o n  a s  M a r k e r s  o f  a  P h r a s e  
B o u n d a r y  f o r  t h e  T h r e e  G r o u p s
Exposure Production Perception
Americans Yes
Palatalization
Yes Yes
British No No No
Chicago-
British Yes No No
Americans Yes
Flapping
Yes Yes
British No No No
Chicago-
British Yes No Yes
cient  prerequis i te  (the Percept ion  H y p o t h ­
esis),  then the Chicago-Br i t i sh  would  show 
the pe rcep tua l  effects.
O u r  resul ts  appear ,  how ever ,  not  to dis­
t ingu ish  u n e q u i v o c a l l y  b e t w e e n  the  Pro­
duc t ion  and Percep t ion  h y p o th e se s .  Table 6 
show s  the pa t te rn  o f  pe rcep tua l  exposure ,  
p roduc t ive  use and percep tua l  use o f  the 
g roups .  The  Chicago-Bri t i sh  g roup  are ex­
posed  to both  f lapping and pala ta l iza t ion  as 
s y n t a c t i c  m a r k e r s  in the  s p e e c h  o f  those 
a ro u n d  them.  H ow ever ,  the p roduc t ion  test 
sh o w s  that  they use ne i ther  rule in the way 
tha t  the i r  A m e r i c a n  n e ig h b o r s  do .  If the 
P roduc t ion  H y p o th es i s  were  co r rec t ,  they 
should there fore  use ne i ther  in percept ion;  
if the Percep t ion  H ypo thes i s  were  correct ,  
they  should  use both .  In fact ,  they  appear  
to use one  but not the other .
Superf icial ly it would appear ,  then ,  that 
the P roduc t ion  H yp o thes i s  holds t rue  for 
p a l a t a l i z a t i o n ,  w h i le  the  P e r c e p t i o n  H y ­
pothes is  is t rue  o f  Happing. If this were  in­
deed  the case ,  it would  be n eces sa ry  to look 
for  som e  fundamenta l  d i f ference between 
the two rules  which could acco u n t  for  such 
a radical  d if ference in the way they are han­
d led  by the  h u m a n  l a n g u a g e  p ro c e s s o r .  
H ow eve r ,  we shall claim that  no such ca­
tegor iza t ion  o f  types  o f  rules is in fact nec­
e s s a r y .  I n s t e a d ,  we shal l  a r g u e  th a t  the 
whole  pa t te rn  o f  ou r  resul ts  can  be (at least
S E G M E N T  AL PHONOLOGY AND PERCEPTION OF SYNTAX 461
caut ious ly)  i n t e r p r e t e d  as  p r o v i d i n g  s u p ­
port for  the P ro d u c t io n  H y p o th es i s .
In the  c a s e  o f  p a l a t a l i z a t i o n ,  the  a r g u ­
ment is c l e a r .  T h e  B r i t i sh  a n d  C h i c a g o -  
British g roups  were  str ikingly similar  in the 
pattern o f  the i r  p ro d u c t io n s ,  both  pa la ta l ­
izing in 2 5 - 3 5 %  o f  p h ra se  b o u n d a ry  and  
n o - p h r a s e  b o u n d a r y  v e r s i o n s  o f  the  t e s t  
s e n t e n c e s .  T h e  A m e r i c a n s  on  the  o t h e r  
hand pala ta l ized s ignif icant ly m ore  often in 
the no-phrase  b o u n d a ry  cond i t ion  than  they  
did in the ph rase  b o u n d a r y  condi t ion .  Tha t  
the A m e r ic a n s  then  sh o w ed  the pe rcep tua l  
effect while ne i ther  the Brit ish no r  the Chi- 
cago-Brit ish did is prec ise ly  the pa t te rn  o f  
resu l t s  p r e d i c t e d  by  th e  P r o d u c t i o n  H y ­
pothesis.
T he  f l a p p i n g  r e s u l t s  a r e  m o r e  c o m p l i ­
cated. T he  Brit ish did not flap at all in p r o ­
duction,  while the A m e r i c a n s  did but  only 
in no-phrase  b o u n d a ry  co n tex t s .  The  Chi ­
cago- B r i t i s h , l ike the  B r i t i s h ,  v i r t u a l l y  
never p ro d u c e d  flaps,  and  acco rd ing  to the 
Product ion H y p o th e s i s  they  should  t h e r e ­
fore not have been  able to use flaps as p e r ­
ceptual cues .  H o w e v e r ,  thei r  use o f  them ,  
though not as successfu l  as the A m e r i c a n s ' ,  
was quite efficient .  The  key to this a n o m a ly  
lies in the p ro d u c t io n  da ta .  Close  inspec t ion  
of the phone t ic  t r ansc r ip t ions  o f  o u r  s u b ­
jec ts '  u t t e r a n c e s  r e v e a l s  tha t  a l t h o u g h  a  
mere tally o f  the n u m b e r  o f  flaps gives al­
most identical  resul ts  for  British and Chi- 
cago-Brit ish sp eak e r s ,  the u t t e ran c es  which 
these t w o  g r o u p s  o f  s p e a k e r s  p r o d u c e d  
were in fact  different  in m any  respec ts .  The  
British sp eak e r s  a sp i ra ted  the [t] sound  in 
virtually all u t t e r a n c e s ,  tha t  is, p r o d u c e d  
nearly 100%  u n v o i c e d ,  a u d i b l y  r e l e a s e d  
stops i r r e s p e c t i v e  o f  the  p r e s e n c e  o r  a b ­
sence o f  a ph rase  boundary .  The  Chicago-  
British sp eak e r s ,  on the o th e r  hand ,  p ro ­
duced a much  g re a te r  var ie ty  o f  sounds :  a
relatively large n u m b e r  o f  u n e x p lo d e d  [t] 's
/  •
u.e., [t] 's p ro d u ced  with over lapp ing  glottal 
stop), and in som e  cases  even  a  defini te  [d], 
that is, a fully voiced  a lveo la r  s top.  They  
also p roduced  more  flaps and glottal  s tops  
than the Brit ish did. F igure  2 sh o w s  s p e c ­
t rog ram s  of  the w ords  “ visit In d ia "  f rom 
the no -ph rase  bounda ry  vers ion of  sen tence
3 as  p r o d u c e d  by (a) a t y p i c a l  Br i t i sh  
speaker ,  using an exp loded  [tJ; (b) a typical 
A m er ican  speaker ,  using a flap; and ( c - e ) ,  
t h r e e  C h i c a g o - B r i t i s h  s p e a k e r s  u s ing  in 
turn  an unexp lodcd  [t | ,  a [d], and a double  
glottal  stop.
This  pa t te rn  o f  resul ts  is cons is ten t  with 
the  h y p o t h e s i s  t h a t  the  C h i c a g o - B r i t i s h  
speake r s  are actual ly  in the p rocess  o f  a c ­
quir ing the Amer ican-Engl i sh  phonological  
rule which tu rns  in tervocal ic  III to a flap. 
18.5% o f  the c o n s o n a n t s  they p ro d u ced  in 
the crit ical e n v i ro n m e n t s  were  not the a s ­
p i r a t e d ,  u n v o i c e d  s top  w h ich  Bri t i sh  E n ­
glish p r e s c r i b e s  for  such  p o s i t io n s .  Th is  
may not seem a large propor t ion  —  but re­
call that the c i r cu m s tan ces  in which these  
s e n t e n c e s  w e re  p r o d u c e d  gene ra l ly  elicit  
slow, careful  speech ,  and therefore  tend to 
reduce  the l ikelihood of  the rule being a p ­
plied. Even  the A m er ican  nat ive speakers  
only p roduced  a total o f  25.8% responses  
w h ich  w e re  no t  a s p i r a t e d  and  u n v o ic e d .  
F u r t h e r m o r e ,  i n fo rm a l  i n s p e c t i o n  o f  the  
rest  o f  the taped material  p roduced  by our  
s p e a k e r s  r e v e a l e d  n u m b e r s  o f  c o r r o b o r a ­
t ive  e x a m p l e s .  T h e  d i s a m b i g u a t i n g  c o n ­
texts  for sen tence  ( 1 ), for ins tance,  were:
+ PB: I don't  know what I've done to offend 
her, but the last time we met, Ann was 
horrible.
-  PB: The first time we met her was a very en­
joyable occasion, but the last time we met 
Ann was horrible.
S e v e r a l  o f  the  C h i c a g o  s p e a k e r s  p r o ­
duced  [d] instead of  [t] in “ w'hat I ' v e "  or  
in “ met  ' e r " — which,  of  course ,  are also 
app ropr ia te  con tex t s  for  appl icat ion o f  the 
f l a p p in g  ru le .  T h e  A m e r i c a n  s p e a k e r s  
t e n d e d  to p r o d u c e  f laps  h e re  t o o ;  the  
Brit ish,  however ,  uniformly p ro d u ced  e x ­
ploded [t]’s.
Admit tedly ,  the Chicago-Bri t ish  g r o u p ’s 
acquis i t ion o f  the cor rec t  form of  the rule 
would  seem to be less than perfect ly su c ­
cessful  so far. The i r  p roduc t ions  might be
462 SCOTT AND C U TLER
0 . 6 0 . 7
5 -
4-
3~
2 r
i
0.2 
I I
0 . 3
'“Wr ¡iHtó
P  I I 11 l * JSà A r I M
0 . 4
V a f r
0 . 5 0.6 0 . 7
F ig. 2. Spectrograms of the words “ visit India" from five productions of the no-phrase boundary 
version of sentence 3. In each case the black line represents the critical consonant portion, that is, 
the portion from the offset of the preceding vowel to the onset of the following vowel. In (a), spoken 
by a British speaker, the consonant is an aspirated |t]. The aspiration can be seen from approximately 
0.28 to approximately 0.32 seconds on the time scale. In (b), spoken by an American, there is a flap, 
(c -e )  are spoken by Chicago-British speakers; (c) contains an unexploded [t] (comparison with (a) 
shows the aspiration portion in (a) to be missing; the vowel is initiated with a glottal release at 
approximately 0.28 seconds on the time scale); (d) contains a |d], and (e) a double glottal stop. In 
both (d) and (e), as in (b), voicing continues through the consonant (i.e., the darker bands, representing 
the formants, can be seen in the consonant portion of the spectrogram).
c h a r a c t e r i z e d  as  “ f l ap p in g  wi th  a Bri t i sh  
a c c e n t . "  The  so u n d s  they  p ro d u c e d  were  
in fact very rarely t rue flaps.  H o w e v e r ,  they 
have  c o r r e c t l y  a s s u m e d  th a t  the  d e s i r e d  
target  sound  is unasp i ra ted  and vo iced;  and 
the p roduc t ion  o f  a [d] is not really all that
i n c o r r e c t  e i the r ,  s ince  vo ic ing  d o e s  c o n ­
t inue th rough  a f lap— to an unaccus tom ed  
British ear,  a flap sounds  much  m ore  like a 
/d/ than  a /{/. F u r th e rm o re ,  there  was  some 
indicat ion that  the Chicago  speake r s  were 
p roduc ing  sys temat ica l ly  more  o f  these  at-
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t e m p t e d - f l a p  r e s p o n s e s  in the  n o - p h r a s e  
b o u n d a r y  r e a d i n g s  t h a n  in th e  p h r a s e  
b o u n d a ry  readings:  26 .2% o f  the i r  p r o d u c ­
t ions in n o -p h ra se  b o u n d a r y  c o n te x t s  were  
classified as o th e r  than  audib ly  re leased  [t], 
bu t  o n ly  10 .7% o f  t h e i r  p r o d u c t i o n s  in 
p h r a s e  b o u n d a r y  c o n t e x t s  ( a l t h o u g h  with  
the small  n u m b e r s  involved ,  these  p r o p o r ­
t ions are not s ignif icant ly different) .  T h e re  
was  no indicat ion that  length o f  re s idence  
in A m er ica  (our  g roup  var ied  f rom 1 to 20 
years)  was  co r re la ted  with e i the r  p r o d u c ­
tion o r  pe rcep t ion  p e r fo rm a n c e :  but indi­
vidual d i f fe rences  in rate  o f  accen t  a c q u i ­
sition are very  grea t ,  so that  such  a q u e s ­
tion could  only  be a n s w e r e d  by s tudy ing  a 
much  larger  sample  o f  speake r s .  Overal l ,  
ou r  resul ts  cer ta in ly  seem  to indicate  that  
the  C h i c a g o - B r i t i s h  s p e a k e r s  a r e  u n d e r ­
going a c h a n g e  in t h e i r  s p e e c h  p a t t e r n s ,  
such that  both  the i r  p ro d u c t io n  and p e r c e p ­
tion pe r fo rm an ce  falls b e tw e e n  that  o f  the 
British and A m e r ic a n  g roups .
The  f lapping resul ts ,  the re fo re ,  a lso tend  
to s u p p o r t  the  P r o d u c t i o n  H y p o t h e s i s  
r a t h e r  t h a n  th e  P e r c e p t i o n  H y p o t h e s i s .  
These  two h y p o th e s e s ,  as we fo rmula ted  
them above ,  w ere  in tended  to acco u n t  for 
a p red ic ted  di f ference  in pe rcep t ion  pe r fo r ­
mance  b e tw e e n  the Brit ish and  A m er ican  
g r o u p s ,  w h i c h  in t h e  e v e n t  w e  i n d e e d  
found:  A m e r ica n s  use the phonological  ef­
f e c t s  we  s t u d i e d  in b o t h  p r o d u c t i o n  a n d  
percep t ion ;  the Brit ish use them  in neither.  
A c c o r d i n g  to the  P e r c e p t i o n  H y p o t h e s i s ,  
the Brit ish l i s teners  would  be unable  to use 
flapping and pa la ta l iza t ion as syn tac t ic  dis- 
a m b i g u a t o r s  b e c a u s e  o f  i n a d e q u a t e  p r e ­
v io u s  p e r c e p t u a l  e x p o s u r e  to  t h e m .  A c ­
cording to the P roduc t ion  H y p o th e s i s  they  
would be unable  to use them  in pe rcep t ion  
because  they  did not  them se lves  use them 
in p roduc t ion .  T h e  Percep t ion  H y p o th e s i s  
is clearly not s u p p o r t e d  by o u r  resul ts .  The  
C h ic a g o - B r i t i s h  g r o u p  h a d  a d e q u a t e  p e r ­
ceptual  e x p o s u re  to the use o f  pa la ta l iza­
tion as a syn tac t ic  d i s am b ig u a to r  but  failed 
to be able to m ake  pe rcep tua l  use o f  it in 
this expe r im en t .  T he  P roduc t ion  H y p o t h ­
esis ,  we have a rgued ,  m ore  co r rec t ly  p re ­
dicts  the pa t te rn  o f  resul ts  we found —  the 
Chicago-Br i t i sh  g roup  do not use palatal i ­
z a t i o n  as  a s y n t a c t i c  m a r k e r ,  n e i t h e r  do 
they  p roduce  it as such;  they  m ake  some 
use o f  f lapping in pe rcep t ion ,  and  they a p ­
pea r  to be acquir ing  its use in p roduc t ion  
as well.
In c la iming that  p roduc t ion  and p e r c e p ­
tion p e r fo rm an ce  run paral lel ,  it should  be 
m ade  clear,  we m ake  no claim o f  logical 
pr ior i ty  for e i the r  language p roduc t ion  or 
l an g u ag e  p e r c e p t i o n  in l inguis t ic  c o m p e ­
t e n c e .  We w o u l d  p r e f e r  to  v i e w  c o m p e ­
tence  as a uni tary  p h e n o m e n o n  at a more 
abs t r ac t  level than  e i ther  p roduc t ion  o r  p e r ­
cep t ion  pe r fo rm ance ;  both  p roduc t ion  and 
p e r c e p t i o n  p e r f o r m a n c e  w o u l d  t h e n  be 
equal ly  d e p e n d e n t  upon  c o m p e te n c e .  If a 
rule has been  acqu i red ,  in o th e r  w ords ,  it 
can  be appl ied equal ly  well in p roduc t ion  
and in pe rcep t ion .  The  syn tac t ic  sensi t ivi ty 
o f  th e  f l a p p in g  a n d  p a l a t a l i z a t i o n  ru le s ,  
once  acqu i red ,  can  be d isp layed  in speech 
and m ade  use o f  in pars ing with equal  fa­
cility.
Final ly ,  we  c o n s i d e r  w h y  the  C h icago-  
Brit ish should appa ren t ly  be in the p rocess  
o f  acqu i r ing  the flapping rule,  a long with its 
syntac t ic  sensit ivi ty,  f rom their  A m er ican  
e n v i ro n m e n t ,  while remain ing  uninf luenced 
by A m er ican  pala ta l iza t ion  effects .  T he  a n ­
sw er  here  lies in the cha rac te r i s t i c s  o f  these 
s p e a k e r s '  dialectal  base ,  that  is, s tandard  
Brit ish English.  The  a lveolar  flap is not a 
fea ture  o f  Brit ish English.  T h u s  f lapping is 
a very dis t inct ive charac te r i s t ic  o f  A m e r ­
ican speech  to Brit ish ears ;  b e c a u se  it is 
d i s t i n c t i v e ,  it is r e a d i l y  a v a i l a b l e  to be 
a d o p t e d  by Bri t i sh  s p e a k e r s  w h o  a re  a c ­
c o m m o d a t in g  their  speech  to their  new  en ­
v i r o n m e n t .7 (Of  cou rse ,  as o u r  p roduc t ion  
resul ts  show,  the successfu l  acquis i t ion of
There  may, in addit ion,  be a social penalty for 
British speakers using intervocalic |t] in the United 
States. Even more than the British accent in general, 
“ the typical RF . . . voiceless alveolar plosive . . .  is 
often perceived by Americans as artificial, prissy or 
effeminate" (Wells, 1982, p. 250).
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such phonologica l  fea tu res  tu rns  out  to be 
not a s imple mat ter ) .
P a la t a l i z a t io n ,  on  the  o t h e r  h a n d ,  does  
occu r  in B r i t i sh  s p e e c h .  M o r e o v e r ,  in 
British English the n u m b e r  o f  avai lable  e n ­
vironments  for  pala ta l iza t ion  is in fact  far  
greater than  in A m er ic an  English.  For  e x ­
ample, the initial so u n d s  o f  the w o rd s  duty 
and Tuesday  can  be pala ta l ized  by British 
s p ea k e r s ,  b e c a u s e  t h e r e  is a g l ide  /j/ b e ­
tween the initial s top  and  the vowel ;  such 
e n v i r o n m e n t s  h a v e  d i s a p p e a r e d  f r o m  
American Engl ish .  T h u s  pa la ta l iza t ion  is a 
far less select ive effect  in Brit ish than in 
American English.  In o r d e r  to adap t  their  
use o f  the pa la ta l iza t ion  rule to A m er ican  
s tandards ,  Brit ish s p e a k e r s  would  have to 
reduce the range o f  potent ia l  e n v i ro n m e n t s  
for its appl ica t ion .
M o r e o v e r  p a l a t a l i z a t i o n  in Br i t i sh  E n ­
glish a l ready  car r ies  nonphono log ica l  infor­
mation; its o c c u r r e n c e  is charac te r i s t i c  o f  
n o n s t a n d a r d  s p e e c h .  T h e r e f o r e  i ts use  
tends to be,  for  nat ive  s p e a k e r s  o f  Brit ish 
English, a m a rk e r  o f  social  class .  We would 
suggest that  the Chicago-Br i t i sh  are in the 
process o f  acqui r ing  (a vers ion  of) f lapping 
from t h e i r  n e w  s p e e c h  e n v i r o n m e n t  b e ­
cause f lapping is an ent i re ly  new linguistic 
device with r e spec t  to the i r  dialectal  base .  
They have failed to acqu i re  A m er ican  p a t ­
terns o f  p a l a t a l i z a t i o n ,  h o w e v e r ,  b e c a u s e  
(a) pala ta l izat ion is a more  general  effect  in 
Bri t i sh E n g l i s h ,  so  t h a t  a c q u i s i t i o n  o f  
American pala ta l iza t ion  pa t t e rn s  would  ne ­
cessi tate a reduction in its use,  which  may 
be more  difficult than  s imple  addi t ion  o f  a 
phonological  rule to ones  repe r to i re  and  (b) 
the availabil i ty o f  pa la ta l iza t ion  as a ca r r ie r  
of nonphonologica l  ( syntac t ic )  in format ion  
has been p r e e m p te d  by its funct ion  as a c a r ­
rier o f  a ( n o n p h o n o l o g i c a l )  s o c i o l o g i c a l  
message.
Inabili ty o f  sp ea k e r s  to acqu i re  a new  use 
for a con t ra s t  which  a l ready  has an infor­
mative func t ion  in thei r  dialect  has  been  e s ­
tabl ished wi th  o t h e r  p h e n o m e n a .  F o r  e x ­
ample ,  B e r i n s t e i n  (1979) f o u n d  th a t  
speakers  o f  M a y a n  l a n g u a g e s  wi th  f ixed
final s t r e s s  cou ld  learn  to use  d u ra t io n a l  
var iat ion as a pos i t ion- independen t  cue to 
w o r d  s t r e s s  (in the  w a y  th a t  E n g l i sh  
speake r s  do),  but only if their  language was 
one  which did not have phonem ic  vowel 
length va r i a t io n s— that is, only if their  lan­
g u a g e  had  no t  a l r e a d y  p r e e m p t e d  d u r a ­
tional var ia t ion as a cue to someth ing  o the r  
than s t ress .
A p p e n d i x
P h o n e t i c  S y m b o l s  U s e d  i n  t h e  T e x t
Vowels
e as in met
æ as in Anne
I do in did
•
i as in eat
u as in you
*
Consonants
•
J as in you
d as in do
t as in too
1 as in low
r as in row
m as in mow
n as in no
ƒ as in shoe
3 as in rouge
t ƒ as in chew
d3 as in Joe
r (flap— see text)
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